. Moreover, numerous studies now demonstrate the effects that these changes are likely to have on marine ecosystems, especially marine biocalcification (for review, see Doney et al., 2009) , which is of particular concern to coral reef ecosystems, a key source of diversity and food production in low latitudes. Reduced coral calcification rates would prove a key challenge for coral reef ecosystems because reefs need to maintain sufficient calcification and cementation to offset natural erosive processes (e.g., storms) and dissolution. Natural levels of accretion (reef growth from calcification and cementation) often only slightly exceed natural reef loss from physical and biological erosion (for review, see Glynn, 1997) .
Any decline in net community calcification (Langdon et al., 2000) or secondary cementation (Manzello et al., 2008) , or increase in net dissolution (Andersson et al., 2009 ) could compromise the long-term persistence of reef systems.
Compounding the threats of overfishing, coastal pollution, high incidences of coral disease, and the climate-scale threats of rising sea surface temperatures (including increasing bleaching frequencies), ocean acidification may prove daunting to many coral reef ecosystems in coming decades (Hoegh-Guldberg et al., 2007; Veron et al., 2009 ).
OceaN acidiFicatiON aNd itS eFFect ON carbONate chemiStry
The carbonic acid system describes the partitioning of multiple carbonate species within seawater as CO 2 (atm) CO 2 (aq) + H 2 O H 2 CO 3 H + + HCO 3 -2H + + CO 3 2-.
As atmospheric carbon dioxide (CO 2 (atm)) is taken up by the surface ocean (CO 2 (aq)), it reacts with water to form carbonic acid (H 2 CO 3 ), which rapidly dissociates to H + (thereby lowering pH-hence the term "acidification") and bicarbonate ion (HCO 3 -).
The resulting change in pH is buffered by reaction with the carbonate ion (CO 3 2-), forming bicarbonate. Thus, as As surface water CO 2 levels closely track the continued rise in atmospheric CO 2 (Takahashi et al., 2009) , it is anticipated that dissolved CO 2 in the surface ocean will reach a level that is double pre-industrial values by the middle of this century (Orr et al., 2005 Ekman upwelling estimates (Figure 1 ).
Through the application of a variety of techniques, ranging from simple regression analysis (e.g., Olsen et al., 2004) to the construction of self-organizing maps using neural network techniques (Telszewski et al., 2009; Friedrich and Oschlies, 2009) Although more complex analysis methods may be necessary in some areas, the predominantly oligotrophic oceanic waters of the Greater Caribbean
Region lack prominent upwelling and significant biological modifications.
These attributes permit application of robust empirical relationships among range of satellite, in situ, and modeled data sets (Table 1) Seasonal changes in carbonate chemistry, rather than other environmental Of the total survey data applied in the derivation by Lee et al. (2006) 
